Food security and, in particular, household food security, continues to be of primary concern. Food security includes not only access to food for an active and healthy life by all people at all times, but a consideration of dietary quality. The question of hidden hunger generates some important issues that still persist, such as optimizing the level of each micronutrient in cereal grains; reducing the concentration of phytic acid and other antinutritional factors; optimizing the absorption of iron, zinc, and vitamin A/carotenoid from a cereal diet; and seeking a biotechnological solution for iodine deficiency. Some of these issues are being addressed by the Consortium of International Agricultural Research Institutes (CGIAR) in its micronutrient program, now known as Harvest Plus, whose goal is breeding crops for better nutrition.
Rice is the major staple food of nearly half of the world's population and is an important food crop in Asia. More than 90% of all rice is produced and consumed in Asia, and more than 2 billion people obtain around 30% of their calories from rice. In Asia rice provides an efficient micronutrient delivery system. It is compatible with consumer preferences and with agricultural and other social practices; it is cost effective and readily stored and transported; it is capable of reaching the poorest of the poor; and it is safe for human health and the environment.
The International Rice Research Institute (IRRI) recognizes that as the prospects of producing more rice continue to improve, new challenges continue to emerge. Thus, the IRRI research agenda addresses the need to enhance the nutritive content of the rice grain and to search for new rice varieties that can cope with environmental changes resulting from farm practices.
The breeding techniques of IRRI include traditional breeding plus either phenotype or marker-aided selection, as well as genetic modification. With the aid of an extensive micronutrient database for rice from more than 11,000 germplasms that is now available, research efforts have focused on the search for rice varieties that contain higher levels of iron and provitamin A in the grain. Conventional breeding, while still important, has harnessed the tools of biotechnology to solve complex problems of enhancing nutritional value and enabling the plants to cope with biotic and abiotic stresses.
An example of the efforts of IRRI to produce nutritionally enhanced rice is breeding for high-iron rice. With traditional breeding and selection, varieties have been developed that are high in iron and at the same time high-yielding, of excellent quality, and disease resistant. Promising lines have been identified with grain iron content ranging from 16.9 to 23.2 mg/kg. DNA marker-aided selection helps in accelerating the breeding of the desirable progeny. High-iron traits have been found to be not only combinable with improved traits but also stable across various environments and retained after milling. Elite high-iron lines, such as IR68144-3B-3-3-2, are now undergoing advanced trials, and molecular tools will further accelerate the transfer of traits to locally adopted cultivars.
Genetic modification of rice requires a strong bioscience base, regulatory compliance, regulatory oversight, and intellectual property management. Among the traits enhanced by genetic modification that IRRI is working on, high β-carotene content has received much attention. An example that is now in the IRRI greenhouses is IR64, better known as Golden Rice.
Since these improved varieties have to be highly productive as well, the search for sustainable ways of producing these nutritionally enhanced varieties deserves priority attention. Using the integrated crop management approach, research activities designed to produce robust varieties and generate sustainable crop management technologies in both favorable and unfavorable environments are being pursued. Postharvest technology is also very important, since quality is IRRI uses various international networks to promote collaboration in biotechnology. The current networks include the Asian Rice Biotechnology Network, the International Rice Molecular Breeding Program, Rice Bioinformatics, and the International Rice Functional Genomics Consortium, all encompassing many countries in Asia and composed of multidisciplinary working groups.
The primary beneficiaries of all these efforts should be the poor farmers. Granted that numerous factors besides agriculture, including governance, affect farm productivity, it is unfortunate that support for agricultural research is declining. It is hoped that resources can again be mobilized to increase support for agricultural research at both the national and the international levels in order to advance science and technology for the benefit of poor farmers.
